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Roth Bros. Smelting Corp. Corrective Measures 
Study Report Addendum 

H&A is pleased to provide this Addendum to the July 1993 Roth Bros. Corrective Measures 
Study (CMS) report. As required by the NYSDEC 18 February 1994 letter, the CMS Addendum 
incorporates NYSDEC's comments on the CMS along with technical criteria, information, and 
data to address the comments. Accordingly, this Addendum, along with the July 1993 CMS 
report comprises our complete submittal for the Corrective Measures Study. 

This Addendum is organized to incorporate the NYSDEC's comments in their entirety along with 
H&A's response to each comment immediately following. 

The information contained within this Addendum and the July 1993 CMS Report satisfy and 
address the Corrective Measures selection criteria indicated in the 18 February letter from Steven 
Kaminski of the NYSDEC. 

Both H&A and Roth Bros, request that the NYSDEC complete the review of this Addendum by 
15 April so that the Corrective Measure implementation design/specifications documents may be 
completed. We are targeting construction of the Corrective Measure to begin during July/August 
1994 and need NYSDEC's timely response to meet this objective. 
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We look forward to NYSDEC's response at your earliest opportunity. Please do not hesitate to 
contact us if you have any questions. 

Sincerely yours, 
H&A OF NEW YORK 

Margaret J. Corrigan 
Assistant Env. Geologist 

Vfnc#rt B. Dick 
Vice President 

MJC:MMB:VBD:gmc 
vbd\rothcms.wp 

xc: S. Eidt, NYSDEC-Region 7 
R. Harvey, NHDD 
N. Schwartz, Roth Bros. 
J. Reidy, USEPA-Region 2 

Margate/ M. Bonn 
Senior/Engineer 
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I. COMMENT #1 

NYSDEC COMMENT: "Section 3-03. states; "There is no evidence of groundwater 
contamination...". It should state DEC believes there is no need for groundwater corrective action 
at this site since contaminant levels are below action levels. 

In the same section, semivola'tile compounds (SVOC) were described as not being "...present in a 
pattern indicative of site release." DEC noted some sample locations where individual SVOCs 
exceeded soil ingestion action levels by more than an order of magnitude. Explain why these 
areas should not be targeted for corrective measures, providing information concerning possible 
sources of the SVOCs and supporting documentation of your final conclusion. DEC reserves the 
right to require SVOC corrective measures if we do not agree with your final conclusions." 

1-01. GROUNDWATER 

No response required; H&A concurs with the NYSDECs statement that there is no need for «n \S 
groundwater corrective action at this site since contaminant levels are below action levels. 

1-02. SEMI-VOLATILES 

Five samples which exceeded soil ingestion action levels include 2 samples from the aluminum 
scrap storage area and 3 samples from Outfall 002. 

Two samples (J8265. J8266) obtained in an asphalt covered area of the aluminum scrap storage 
area at the northwest corner of the Plant 2 main building were analyzed and contained 
concentrations of semi-volatiles. The semi-volatiles detected included: benzo(a) anthracene at 
400-520 ppm, bis(2-ethylhexyl phthalate) at 12,000 to 25,000 ppm. and benzo(a)pyrene at 720 
ppm. The semi-volatiles noted above are products of the combustion of fuels. Bis(2-
ethylhexyl)phthalate is used in semi-volatile extraction and may, in part, be a lab contaminant. 
Benzo(a) anthracene and benzo(a)pyrene are also chemical constituents of roadbed and asphalt 
material. Insofar as detections such as these were not associated with waste storage locations, 
waste release points, or other pattern consistent with waste or environmental emission locations, 
they do not appear to represent a material subject to definition of waste disposed in a SWMU. 

.-?/• 

/ 

The semi-volatiles detected in the Outfall 002 drainage ditch sediment are products of fuels 
combustion and roadbed/asphalt components and likely occur in the drainage ditch due to its „ 
receiving runoff from on-site parking lots. j p* 

U o^/J 
This sediment is already subject to the Corrective Measure based on lead content. Further, the 
preferred Corrective Measures alternative of polysilicate/stabilization is applicable to low to ^ LMAA''^ 

moderate concentrations of long-chain organic semi-volatile hydrocarbons. These components 0 g,:f\ 
would therefore be remediated to non-leachabic form, thereby addressing semi-volatile residues at ^jJ?V^* 
the sediment detection locations. 

In summary although the cleanup ohjeetive docs not focus on the semi-volatile concentrations 
detected, the three sediment areas discussed above are contained within total lead >825 ppm 
remediation areas and would be effectively treated. 

CAJJ-

A-

FOIL206801



II. COMMENT #2 

NYSDEC COMMENT: "DEC reserves comment on Section 3-04. until the New York State 
Department of Health (DOH) completes its review of the Risk Assessment calculations. To 
consider alternative corrective measures scenarios, you must perform three (3) soil volume 
calculations: 1) Pb at 250 ppm and PCBs at less than 1.0 ppm; 2) Pb at 500 ppm and PCBs at 10 
ppm; and 3) Pb at 825 ppm and PCBs at 25 ppm. This will allow cost comparisons of different 
cleanup levels for each alternative. Please include the actual calculations used to arrive at the 
various soil volumes in the CMS addendum." 

2-01. VARIABLE CONCENTRATION SCENARIOS 

In our Corrective Measures study we recommended cleanup criteria of >825 ppm total lead, >25 
ppm PCBs and >5 ppm TCLP lead. These cleanup levels were determined using a health and 
regulatory-based analysis which investigated environmental and health benefits, without regard to 
cost. Lead levels are based on risk calculations. PCB levels are embodied in EPA's regulations. 

Only after deciding on the most effective remedial technology to meet our chosen cleanup 
criteria, did we perform any cost analyses. Insofar as the CMS-identified levels adequately 
address human health and the environment, evaluation of the alternative scenarios identified by 
NYSDEC simply leads to consideration of more stringent clean-up levels on the basis of cost 
alone. The additional costs associated with the more stringent levels will not provide a 
proportionate increase in environmental and health benefits. The preferred corrective measure is, 
by definition, the most cost effective because it incorporates treatment of the amount of soil 
required to meet the risk- and regulatory-based objectives. 

Notwithstanding the lack of relevance of these cost comparisons, we have performed the volume 
calculations and estimated ranges of cost increase in order to be responsive to NYSDEC. The 
requested information appears below. 

Using Figures 1 through 3 estimated soil volumes were calculated using each of the three sets of 
concentration criteria as listed above. Volumes were determined for both total lead and PCBs for 
each of the three scenarios. See Table I for a summary of these volumes. The actual 
calculations used to obtain the various soil volumes are located in Appendix A. 

The preferred Corrective Measure scenario presented in the CMS of total lead >825 ppm and 
PCBs >25 ppm would apply to approximately 21,042 tons of soil (see Figure 3) with total 
treatment and disposal costs ranging from $1,618,784 to $1,788,784 (lead and PCB costs 
combined-see Table 1). 

When comparing total volumes using cleanup criteria of total lead >500 ppm and PCBs at >10 
ppm rather than lead at >825 and PCBs >25 ppm, there is an overall increase in total volumes of 
3,680 tons or 18% (areas included are shown on Figure 2). This 18% increase in total volume 
translates into an estimated 13%' increase in treatment costs alone, with total costs ranging from 
$1,824,184 to $1,994,864 (refer to Table I). 

7. 

/ 
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And finally, a 62% or 12,911 ton increase of total volume occurs when using lead at >250 ppm 
and PCBs at >1.0 ppm rather than lead at >825 ppm and PCBs at >25 ppm (affected areas are 
shown on Figure 1). This 62 % increase in total volume translates into an approximate 45% 
increase in treatment costs alone, with total costs ranging from $2,340,672 to $2,511,352, (refer to 
Table I). 

The cost increases calculated assume that treatment costs remain as shown on Table I. If 
NYSDEC were to also make the acceptable treatment criteria more stringent (i.e. lower the 
acceptable TCLP level to a value lower than 5 ppm for lead - see Comment #3), costs for all 
categories would increase above those shown. 

Along with increases in estimated costs which occur when using lead cleanup levels of >250 ppm 
or >500 ppm and PCB cleanup levels of >1 ppm or >10 ppm, there are also on-site operational 
problems created for Roth Bros. For example, the lead thresholds of 500 ppm and 250 ppm result 
in soil being targeted for excavation and treatment that lies between the maintenance building at 
Plant 2, and at the northwest corner of the plant. Both locations are primary vehicle traffic routes 
and travel constriction points. Requesting corrective action in these two areas would create 
limitations in access to northern portions of Plant 2, limited access to loading docks at the east 
and north sides of Plant 2 building, and limited access to the lead baghouse area. 

In summary, using lower, more-stringent threshold concentrations to target areas for clean-up 
increases estimated corrective measure costs above a level considered to be cost effective, creates 
operational problems for conduct of Roth's business, and does not create additional reduction of 
health or environmental risk proportionate to the reduction created by the preferred corrective 
measure. 

AQlk 
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III. COMMENT #3 

NYSDEC COMMENT: "Section 4-02. indicates that soil leaching lead in excess of 5 ppm in the 
TCLP test be subject to treatment. Soil leaching lead in excess of 15 ppb (based on the N.Y.S. 
DOH groundwater standard) must also be examined for potential treatment to provide an 
alternative estimate." 

3-01. COST VARIABILITY OF DIFFERENT TCLP-BASED CLEANUP LEVELS 

The definition (USEPA, NYSDEC) for toxicity characteristic hazardous waste for lead is 5 ppm. 
Wastes with TCLP <5 ppm are not regulated under RCRA. Further, the criteria suggested in 
the NYSDEC comment is not achievable by the standard laboratory method for TCLP. The 
lowest quantifiable detection limit for TCLP lead in 0.1 ppm or 100 ppb. 

If the acceptable treatment criteria were dropped to 0.1 ppm, the estimated volume of soil 
requiring treatment on the basis of change in the TCLP criteria would increase almost two and 
one-half times (from 7,889+. tons to 20,13(1+ tons) and the treatment costs on a per ton basis 
would also increase two and one-half times (from $56/ton to $140/ton). 

The volume differences arc derived from the areas detailed on Figure 4 and the calculations of 
volumes included in Appendix B. Note that the change in volume treated is based on the TCLP 
criteria alone. A large portion of this soil would be treated under the preferred alternative by 
virtue of concentration being >S25 ppm total lead. However, the lower, more stringent level of 
acceptability after treatment (i.e. <(). I ppm rather than <5 ppm) creates the cost multiplier of 
2.5 x. Obviously, the impact on the project cost and implementabilry would be significant. We 
are unaware of any regulatory requirements for treatment of TCLP lead different than the 5 ppm 
threshold. Further, we are aware of no more-aggressive leaching model than the one used by 
USEPA to derive the 5 ppm TCLP threshold that could form a scientific basis for reducing the 
level of acceptable treatment to a TCLP level of 0.1 ppm. 

KQlk 
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IV. COMMENT #4 

NYSDEC COMMENT: "The introduction to Section 6 gives cost estimates for each technology. 
In the addendum, detail capital costs (equipment, labor, etc.) for technology implementation, in 
addition to long term operation and maintenance costs discounted to present worth dollars. Show 
all calculations and assumptions. If costs are given in a per-ton format, you may instead detail 
those variables to which the project is price sensitive." 

4-01. COST DETAILS FOR REMEDIAL TECHNOLOGIES 

Using cleanup criteria as >825 ppm total lead and >25 ppm PCBs, the quantity of soil excavated 
and stabilized is estimated to be 19,034 tons (refer to Table I). In addition, >50 ppm PCB soil 
(2,008 tons) would need to be excavated, stabilized to remove potential RCRA-waste 
characteristics (for Pb), and disposed of off-site at an acceptable PCB facility. A detailed cost 
estimate for the preferred corrective measures alternative of polysilicate stabilization, using the 
above criteria, may be found in Appendix C. Only cost details for the preferred Corrective 
Measures technology are included within this Addendum, as approved during telecommunications 
with the NYSDEC on 9 March 1994. '? 

Components of this cost estimate, that are sensitive to changes in work scope primarily include: 
1) changes in the criteria used to target areas for clean-up (see Comments #2 and #3); and 2) 
delays in Corrective Measure construction startup. 

By decreasing the criteria to target clean-up areas below total lead = 825 ppm and PCBs = 25 
ppm, increases are created in volumes to be excavated, treated, backfilled, and compacted, . 
thereby increasing cost proportionately. This proportionate increase in cost is due to the $56/ton 
cost for volumes of soil within additionally-identified remediation areas (see response to 
Comment #2). 

By changing the acceptable cleanup criteria to lower TCLP levels a 2 to 3 times increase in 
treatment cost would occur, because of additional costs incurred by increased quantities of 
reagents and possible retreatment being required (also see response to Comment #3). 

Another possible change in work scope which could affect the cost of the Corrective Measure 
Construction would be a delay in the time of start-up. By initiating remediation late in the 
construction season, mob/demob costs are affected as well as possible increases in treatment costs 
due to lower curing temperatures. Communications with polysilicate stabilization vendors indicate 
that a start date any later than October, when daily temperatures average <60° would significantly 
limit if not prevent work performance. Temperatures in this range can create reagent gel 
formation, which can only be avoided by enclosing work areas. Specific cost increases cannot be 
determined at this time, but the timing of Corrective Measures performance is clearly a significant 
variable and should not be allowed to slip beyond August/September in our climatic conditions. 

5-
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V. COMMENT #5 

NYSDEC COMMENT: "In Section 6 the assumption is made that contaminated soil extends 
halfway between a "dirty" (i.e., contaminated) location and a "clean" (i.e. decontaminated) 
location. This is an incorrect assumption. Only soil between two areas that contain less than the 
target cleanup level of contaminants may be assumed to be left untreated. If excavation or 
treatment ceases somewhere between decontaminated and contaminated locations, a sample of 
soil from that point must be analyzed to demonstrate decontamination. It is important to note 
that sampling during remediation activities can cause costly delays unless accurate on-site field 
instrumentation can be employed for total lead analysis. A selective sampling program performed 
before remediation work begins could prove more economical." 

5-01. FIELD/LAB METHOD TO GUIDE CORRECTIVE MEASURE 

A selective sampling program is not required because we anticipate using a analysis program in 
support of corrective action at the Roth Bros, facility which will utilize field screening procedures . 
for the detection of total lead and PCBs in soil matrices. PCBs analysis would be conducted 
using USEPA approved immunoassay analysis, and total lead concentration would be determined 
using an X-Ray Fluorescence (XRF) analyzer, generally as described below.' 

PCBs - Representative samples will be collected during the excavation of site soils and analyzed to 
determine if the concentration of PCBs present are <25 ppm, between 25 ppm and 50 ppm, or 
>50 ppm. The samples will be analyzed by "DRAFT" EPA Method 4030 "PCBs in Soil by 
Immunoassay" using competitive assays manufactured by Miiliporc under the trademark 
EnviroGuard. The standard reference materials for instrument calibration will be provided by 
Millipore and will be specific for the Aroclor mixture present. The analysis will be conducted on-
site following the manufacturer's standard operating procedure (SOP). We anticipate that results 
should be available within one (1) hour of sample collection in order to direct on-going 
remediation activities. 

Lead - In addition to PCB screening, total lead concentrations within the selected samples will be 
determined on-site using XRF analysis. A Source Excited Fluorescence Analyzer (SEFA-P) 
manufactured by HNu Systems will be operated at the facility concurrently with remediation 
activities. The instrument would be configured with a Cadmium-109 source element and 
Silicon/Lithium (SiLi) detector. The detection limit for the analysis should be less than 100 ppm 
total lead. Soil concentrations will be determined to be above or below the action level of 825 
ppm for on-site treatment. Standard reference materials (SRMs) for instrument calibration will 
be based on NYSDOH certified laboratory analysis of site soils for total lead concentrations using 
EPA Method 7421. The SRMs of pre-analyzed site soils will be used to establish a linear 
calibration of the XRF SEFA-P. Analysis will be conducted within 1 hour of sample collection to 
provide real-time data for managing the remediation activities. Confirmation samples of site soils 
will be collected for off-site total lead analysis by EPA Method 7421 as a designated sub-
population of soils selected for XRF analysis in the field. 

FOIL206807



VI. COMMENT #6 

NYSDEC COMMENT: "Section 6.10.2 examined the process of secondary smelting. It seems 
that defining soil contaminated only with lead as a lead ore and shipping it to a primary smelter 
would be a more logical choice. However, since both processes require a lead concentration of 4-
5%, neither would be useful at this facility and need not be examined further." 

No response is required, H&A concurs with the NYSDEC's statement, and no further 
examination of secondary smelting as a remediation technique will be conducted. 

MQ1X 
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VI). COMMENT #7 

NYSDEC COMMENT: "Section 6-11, Alternative Screening Results, eliminated the option of 
excavation with off-site disposal. This alternative must be studied since its the only remedy that 
can achieve target cleanup levels for total lead." 

7-01. "OFF SITE" DETAIL DESCRIPTION 

Using target criteria of >825 ppm total lead and >25 ppm for PCB, the quantity of soil requiring 
excavation is estimated to be 21,042 tons. Details of a cost estimate for off-site disposal are 
included in Appendix C. 

7-02. ABILITY TO ACHIEVE CLEANUP OBJECTIVE 

Although a site cleanup objective, as stated above, would be met by excavating selected remedial 
areas, specific items need to be considered as reasons to eliminate this option. This method 
eliminates the hazardous exposure from the site itself, but exposure is instead transferred off-site 
to personnel transporting the material and other personnel who may come in contact with the 
contaminated soils, through possible elevation of airborne lead concentrations during transport 
and disposal activities. 

Also, to be considered is the fact that all material transported off-site would need to be stabilized 
at the chosen landfill prior to its disposal. Instead, through the preferred Corrective Measure 
technology, contaminated soil could be similarly stabilized and remain on-site in a non-hazardous 
form. 

Cost feasibility must also be examined, with a cost to remove soil to a landfill and stabilize being 
five times more than performing on-site stabilization. Using these items as well as previous 
information stated in the CMS it can be concluded that excavation does remediate the soil, but 
simply relocates the problem. Apparent health and environmental risks can be addressed by using 
the preferred corrective measure. Accordingly, there is no clear reason to excavate and dispose of 
off-site soils with <50 ppm PCBs, total lead <825 ppm, or TCLP lead >5 ppm. 

MQlk 
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VIII. COMMENT #8 

NYSDEC COMMENT: "Section 7.1.1 describes how two samples B-1 and B-2 for bench scale test 
were sent to STS, the company which the CMS identified as the vendor for the Polysilicate 
Stabilization Process. The results are listed in Appendix C under B-1 initial, B-2 initial, and B-2 
treated. Where is the B-1 treated results? Why was this data not included in the Appendix or its 

^absence explained? 

This same section also states that after stabilization the average particle size of the soil will 
increase by 10%, and thereby, reduce the risks of air entrainment and bioavailability. A 10% 
change in particle size does not seem likely to significantly alter such properties. This assertion 
should be quantified and clearly explained." 

8-01. BENCH SCALE RESULTS 

Results for sample B-1 treated were not included within Appendix C because initial results of 
sample B-1 were already lower than regulatory standards for TCLP based on pre-treatment 
testing. Therefore, actual treatment was not performed on sample B-1. ' 

8-02. PARTICULATE SIZE INCREASE 

The ex-situ polysilicate stabilization process increases the average size of soil particles by up to an 
order of magnitude (the Trezak process technical literature provides a range of 6x to lOx particle 
size increase). It is the overall volume increase which generally remains less than 10% due the 
friable, compactable nature of the resulting material after stabilization. A particle size increase" of 
6x to lOx significantly alters the risks of air entrainment and bioavailability to human receptors. 
This is demonstrated through use of the Stokes Law which describes the relationship between the 
particle density and particle diameter to the terminal or settling velocity of that particle. 

' 18 u 

where: V, = settling or terminal velocity 
g = acceleration of gravity 
dp = particle diameter 
Pp = particle density 
u = fluid (air) viscosity 

From this equation, we observe that the settling velocity varies directly with the square of the 
particle diameter. With particle size increased by fix to lOx, airborne particles will settle to the 
ground at a rate 36 to 100 times faster, significantly decreasing the possibility of off-site transfer. 

Particles <15 um are of particular concern for human respiratory exposure. The soils on the 
Roth site are classified as silty gravel. Normal particle size for this soil type is 0.1 um to 75 um. 
An order of magnitude increase in particle diameter will significantly decrease the particles of risk 
for human respiratory exposure. 

-9-

MQlk 
FOIL206810



IX. COMMENT #9 

NYSDEC COMMENT: "Section 7-04. mentions that short term groundwater monitoring will be 
needed if the Polysilicate Stabilization alternative is implemented. While this is true, a longer 
term monitoring program cannot be ruled out at this time." 

9-01. GROUNDWATER MONITORING DURATION 

During implementation of the chosen remedial technology groundwater monitoring will continue 
to be performed as NYSDEC has indicated is required. The NYSDEC has requested 
groundwater monitoring be performed during remediation and for a period of time following 
remediation, to confirm that there has been no increase in concentrations due to soil disturbances 
during construction. For cost estimation purposes, we assumed a period of time no greater than 5 
years to determine Net Present Value costs of a period of monitoring to satisfy this criteria (see 
Appendix D). 

KQ^ 
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X. COMMENT #10 

NYSDEC COMMENT: "Roth Bros, may wish to also consider a chemical bonding technology 
such as MAECTITE or a combination of two or more technologies. The potential advantage of 
this type of technology is that is could provide a more secure long term solution. The decision to 
examine this option is entirely up to Roth Brothers." 

10-01. MAECTITE METHOD EVALUATION 

MAECTITE is an ex-situ chemical stabilization process, which according to its vendor converts 
leachable lead into mineral crystals species by a process similar, if not equivalent, to polysilicate 
stabilization. Heavy-metals contaminated soils are excavated and processed on site with a 
proprietary powdered chemical and proprietary liquid reagent and cured for 3 to 5 hours. The 
treated material is friable and may be backfilled and recompacted with conventional earth moving 
equipment, and remains workable over the long term. 

As with polysilicate stabilization, this technology reduces the toxicity and mobility of lead. 
Measurement of performance is by TCLP analysis (as with polysilicate stabilization). The treated 
material can create up to a 36% reduction in volume although the developers caution potential 
users to plan on no net increase or decrease in volume. The MAECTITE technology is a mobile 
operation which would result in implementation requirements at the Roth Bros, site similar to 
polysilicate stabilization. The developers of this technology estimate the costs of implementation 
to be $33/ton for treatment. This value is included in the range of cost estimate detailed in 
Appendix D. Overall implementation costs are accordingly similar to polysilicate stabilization. 
Monitoring costs would also apply through the period of treatment. A CAMU designation would 
be required to allow effective implementation of this alternative. 

10-02. ABILITY TO ACHIEVE CLEANUP OBJECTIVE 

MAECTITE, as an ex-situ chemical stabilization process, appears to provide the necessary 
protection to groundwater resources and on-site/off-site human and environmental receptors. The 
application of this technology generally causes no volume increase, and has the potential to create 
volume reduction of up to 36%. The resulting phosphate mineral and soil mixture is friable and 
can be backfilled. This remedy would preserve the option of site expansion for Roth, equivalent 
to the identified preferred alternative of polysilicate stabilization. In terms of overall CMS 
evaluation, it should be considered an equivalent technology to the polysilicate stabilization. 

As with other technologies represented by vendors to be equivalent to the polysilicate process, the 
MAECTITE process would require equivalent performance results from treatability studies. 
Further assuming acceptable treatability results. Roth Bros, would then need to consider 
business/contracting factors in selecting a final vendor, such as vendor capitalization, track record, 
and experience. 

MQfk 
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TABLE I 

ROTH BROS. SMELTING CORP. 
' COMPARISON OF SOIL VOLUME AND ESTIMATED COST VARIATION 

FOR THREE CONCENTRATION SCENARIOS 

CRITERIA 

Total Lead >25Q ppm 

PCBs >l-<50ppm 

PCBs >50 ppm 

Total Lead >500 ppm 

PCBs >l0-<50ppm 

PCBs >50 ppm 

Total Lead >825 ppm 

PCBs >25-<50ppm 

PCBs >50 ppm 

VOLUME OF SOIL 

(cu. yds.) 

18353 + 

4.464 +* 

1.434 +** 

15.960 + 

264 +* 

1.434 +** 

13.596 + 

1.434 +** 

MASS OF SOIL 

(tons) 

25,695 + 

6,250 + 

2.008 + 

22344 + 

370 + 

2,008 + 

19,034 + 

0 + 

2.008 + 

TREATMENT COSTS 

S PER TON 

S56 

S56 

S275-S360 

S56 

S56 

S275-S360 

S56 

S56 

S275-S360 

S TOTAL 

S 1.438.472 + 

S350.000+ 

S552.200-S722.880 

Sl.251.264 + 

S 20.720 + 

S552.200-S722,880 + 

S 1.065.904 + 

S 0 + 

S552.200-S722,880 

COMMENTS 

Additional Costs incurred using 
this criterion: 
• Loss of storage space 
• Increase in quantity of backfill 
• Increased limitations in access 

to northern portion of Plant 2 
and also lead baghouse area. 

• 289c increase in sq. ft. of asphalt 
repair. 

Additional Costs incurred using 
this criterion: 
• Loss of storage space 
• Increase in quantity of backfill 
• Increased limitations in access 

to northern portion of Plant 2 
and also lead baghouse area. 

• 59c increase in sq. ft. of asphalt 
repair. 

This criterion used for estimation 
purposes during the CMS. 

'Jote: 

1. Volume calculations based on areas shown in Figures 1 through 3, site boring data and calculations contained in Appendix A. 
2. * = Volume of PCB contaminated soil designated for remediation, which is not included within areas of total lead excavation (see Figure 1 through 3). 
3. ** = PCB volumes which will be required to be excavated and disposed of off-site. 
4. Per ton treatment cost is only for >5 ppm TCLP lead levels and cost increases would occur with changes in the TCLP treatment requirements. 
5. Soil volumes in cubic yards (cu. yd.) include a 1.2 bulking factor for in-place yardage conversion to excavated yardage. Conversion factor of 1.4 ton/cu. yd. used 

for tonnage calculation. 
6. S56 a ton for treatment costs of lead and PCB <50 ppm soil was used as the conservative end of cost estimate range from Appendix D. 

VBD:gmc\70185-43\tabIcost 
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FOWS-101 SDS-1-7 .LBS-3 _SDS-1-6 DRAINAGE DITCH 

B281-0W/ 

^ 

AREA WITHIN HATCHURED MARKS INCLUDES SOIL 
WITH TOTAL LEAD CONCENTRATIONS > 250 PPM. 
AREA IS ESTIMATE ONLY BASED ON SAMPUNG 
AND ANALYSIS PERFORMED TO DATE. 

AREA WITHIN HATCHURED MARKS INCLUDES SOIL 
WITH PCB CONCENTRATIONS > 1 PPM. 
AREA IS ESTIMATE ONLY BASED ON SAMPUNG 
AND ANALYSIS PERFORMED TO DATE. 

BOLDED AREA INCLUDES SOIL WITH PCB 
CONCENTRATIONS > 50 PPM. 
AREA IS ESIMATE ONLY BASED ON SAMPUNG 
AND ANALYSIS PERFORMED TO DATE. 

ACTUAL EXTENT OF COMPOUND PRESENCE MAY 
DIFFER. 

DRAINAGE DITCH 
SDS-2-101 

H & A O F N E T Y O R K 
Ctooteehnioal Engineer* tt Bnrtrwnmmrtal Consultants 

ROTH BROS. SMELTING CORPORATION 
EAST SYRACUSE, NEW YORK 

SCENARIO 41 - SOIL VOLUME 

SCALE: 1 IN. = 100 FT. MARCH 1994 

FILENAME: FIG1.DWG FIGURE 1 
FOIL206816



FOWS-101 SDS-1-7 

B281-

9 

LJJ 
_! 
IL 

^ 

AREA WITHIN HATCHURED MARKS INCLUDES SOIL 
WITH TOTAL LEAD CONCENTRATIONS > 500 PPM. 
AREA IS ESTIMATE ONLY BASED ON SAMPLING 
AND ANALYSIS PERFORMED TO DATE. 

AREA WITHIN HATCHURED MARKS INCLUDES SOIL 
WITH PCB CONCENTRATIONS > 10 PPM. 
AREA IS ESTIMATE ONLY BASED ON SAMPUNG 
AND ANALYSIS PERFORMED TO DATE. 

BOLDED AREA INCLUDES SOIL WITH PCB 
CONCENTRATIONS > 50 PPM. 
AREA IS ESIMATE ONLY BASED ON SAMPUNG 
AND ANALYSIS PERFORMED TO DATE. 

ACTUAL EXTENT OF COMPOUND PRESENCE MAY 
DIFFER. 

DRAINAGE DITCH 
SDS-2-101 

H & A O F N E W Y O R K 
Qeoteofanloal Engtnaen ft Envlronmaital Conmltanta 

ROTH BROS. SMELTING CORPORATION 
EAST SYRACUSE, NEW YORK 

SCENARIO #2 - SOIL VOLUME 

SCALE: 1 IN. = 100 FT. MARCH 1994 

FILENAME: F1G2.DWG FIGURE 2 
FOIL206817



TP25, 

B281-0W/ 

rows-ioi SDS-1-7 B283 LBS-3 SDS-1-6 
^ 2 ^ y / B 2 8 4 f g B 5 ^ T i p^l9 BG-4-101 

J8269yJ8270 

SDS-1-5 

OIL/WATER 
SEPARATC 

INCINERATOR 

SEPARATOR \ BAGHOUSES , 
I r-i FOWS-102 -^~ 

BG-4-102 L_EEZF]Z 
^ " ^ T B267T 

_ ^ J8 
* 2 7 0 

B264 

DRAINAGE DITCH PONDED AREA 

SDS-1-3 

£-*A DOC4 ' 

D B263 B260 B257 B254 

+ + 1 + > -*• + 
TOrtC J8267 
TP05 r7 

• & * 

A NGB-3 

NGB-2 

^ 

AREA WITHIN HATCHURED MARKS INCLUDES SOIL 
WITH TOTAL LEAD CONCENTRATIONS > 825 PPM. 
AREA IS ESTIMATE ONLY BASED ON SAMPUNG 
AND ANALYSIS PERFORMED TO DATE. 

AREA WITHIN HATCHURED MARKS INCLUDES SOIL 
WITH PCB CONCENTRATIONS > 25 PPM. 
AREA IS ESTIMATE ONLY BASED ON SAMPLING 
AND ANALYSIS PERFORMED TO DATE. 

BOLDED AREA INCLUDES SOIL WITH PCB 
CONCENTRATIONS > 50 PPM. 
AREA IS ESIMATE ONLY BASED ON SAMPUNG 
AND ANALYSIS PERFORMED TO DATE. 

ACTUAL EXTENT OF COMPOUND PRESENCE MAY 
DIFFER. 

DRAINAGE DITCH 
SDS-2-101 

H & A O F N E W Y O R K 
Geotoehxrioal Bnflnaen tt Bnvlronmwntwl Caxuuttanta 

ROTH BROS. SMELTING CORPORATION 
EAST SYRACUSE, NEW YORK 

SCENARIO #3 - SOIL VOLUME 

SCALE: 1 IN. = 100 FT. MARCH 1994 

FILENAME: FIG2.DWG FIGURE 3 
FOIL206818



FOWS-101 SDS-1-7 .LBS-3 _ S D S - 1 - 6 DRAINAGE DITCH 

B281-0W, 

NOTES: 

AREA WITHIN HATCHURED MARKS INCLUDES SOIL 
WITH TCLP LEAD CONCENTRATIONS > 0.1 PPM. 
AREA IS ESTIMATE ONLY BASED ON SAMPLING 
AND ANALYSIS PERFORMED TO DATE. 

AREA WITHIN HATCHURED MARKS INCLUDES SOIL 
WITH TCLP LEAD CONCENTRATIONS > 5 PPM. 
AREA IS ESTIMATE ONLY BASED ON SAMPLING 
AND ANALYSIS PERFORMED TO DATE. 

ACTUAL EXTENT OF COMPOUND PRESENCE MAY 
DIFFER. 

DRAINAGE DITCH 
SDS-2-101 

H & A O F N E W Y O R K 
Geotaohnioal nwjituM & Environmental Consultants 

ROTH BROS. SMELTING CORPORATION 
EAST SYRACUSE, NEW YORK 

TCLP LEAD REMEDIATION AREAS 

SCALE: 1 IN. « 100 FT. MARCH 1994 

FILENAME: FIG4.DWG FIGURE 4 FOIL206819
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APPENDIX A 

Total Lead and PCBs Estimate Cost Details 

MQK 
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HALEY & ALDRICH, INC. 
CALCULATIONS 

Client ltoH\ 15ro<;, Smpl-h 
Pr°iect PniS - Addendum 

np Corp. 
*$ 

Object , £ f i - f 7 / t t ^ ^ l ^Ph ^ 250pfPCBc. > l 0 ^ 

J) C a l c u l a t i o n o f PC*5s * I. P P ^ VoLumo 

Mfal . ... 

File NO. ~70i%5-43 
Sheet | of 4 ~ 

Date M March XCH-
Computed By m J Q, 

Checked By , --.• •) 

..0.59 x J . 5 f t . -. I-4S-H-

l r r f l ' 3 ". 
_0./6_* <?.5.ft. *.0A ft 

"ArraT " .. , " 
...0.09_x / , £ f t * 0.09 ft. 

Arra 5 
__0.iO.*J.Qft '• O.iQ f t . 

_ OJO. * i.Oft - 0,10 f f . 

;0.ci3 * 3.0-ft * Q.1L ft 

A tea 8 
.1.15* 3.0ft-- 4.35ft. 

AmJL 
0.31 * J-S f t s 0.60 ft. 

0.O\ * i. 5ft . - 0,l35ft. 

-A«en H 
0-Og x I .of t - 0-OS f f 

Afro a 
...0.50*-3.oft. * 1.50 f t . 

/Uea i3 ... 
...0.35.x 3.Oft --J.05 -Tft 

i 

"A^a'li,.- . 

. 5. IC * 3 .5 f t , . •• Ig.OC -P4 

0,(3 * i . o f t r 0J3H. 

I Oral 
Tor a I 
l o i aJ 

7o/fc< 
To/a/ 

43-OiOft x / co f t - /oo f - . 
430950 CT ./c3?'t 
I50,i*l C'i . 
/5, % / (i.A.buiktnG fac--j£\ 
19,153 C M tons/ty.) 

ToicJ-- <?6,SK +OOS 
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HALEY & ALDRICH, INC. 
CALCULATIONS 

_ . / i n r V J i " .7 _. 3 r 

project CHS - addendum 
subject b.S>hmCL-hf> *l (Pb >JX) ppm . PflBfi >IP?n) 

Sheet ^ of ^~ 

Date /J Hr,rrA '94 
Computed By t~j~J(3 

Checked By c 

Q') Caicu laii'on of Kbs y50pprn VoLume,; 

. . . . 0 . 34 x. 3 -O^ t = 0 .7^ 7ri 

0.33 * 3 . 0 ^ ; 0 . 9 9 / ^ 

ARPO 3 

OM * -H.G f± '- l.zZ :V. 

3, 25 ft. > 100 / r x/O0A r 
- 32,200 Cr / i f 

/J 19C CY Ci'2, bcc/tiriq focror) 
L435 Cy ( M -ton/ CJ

y) 
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HALEY & ALDRICH, INC. 
CALCULATIONS 

cfient T?tW-h "Bros. .Sriv Jrinn CnQO. 
praject CHS -VAddenrWrr 
subject Es-h mo-he, "\ (Pb y 350 rpm . PCfc > / pom 

File No. 

Sheet 

Date 

Computed By 

Checked By 

-70185-43 
3 of -4-

// March ,c?4 
HOC 

;,r.* w-; 

.3) CaJcuicLTion r.Of /OT&i1 Lead . > 3oO ppm 

'Mea'l ' "• 
_ a W x 3..Oft. = LSGft. 

f - aip{L .0,02 * i,5 f 

".0./3..X 3-0 -fi '• 0.39 fi. 

Afirn 5 
. 0-0'i x cP.3 f t . r 0-/6/ f£. 

"Am. i 

Aft'-o 2 
..0.0? x. / . .3 f t . - £ 09/ f£ 

A ^ o 9 
&c? * -"•Oft *0.36,-f+ 

0.5/ x 4 . 0 f t - \.d* f -

0.1O * 3.0 f t . = <?<lOJ~L 

...A95 *_ 3,0 f c ' cP. 85 f t 

faea i'i 
_.0.27 *_ t o ft / . 405 ft. 

"7fcea J4 "' 
__O..O<L *.-_./ f t^ .ooift, . 

0,<?6 x- 3,0 f t . s -7? f i , 

3.0 * 4 .0 f£ * /P-Oft . 

5.0b * 3. 5 f t - /7.7/7
r£. 

'/Wo. is 
. ,7! x . / . O f t ^ . 7/f-K 

T o f ^ i - 42.00k ft * 1004c A loom. 

Tb-icJ : . / 5 , b 5 8 CV 0 -2 6 * / * / ^ 1t riu 
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HALEY & ALDRICH, INC. CALCULATIONS 

Client l^n+^i "ftfflS . Smr Hi no C^rp 
Pr°iect CMS - A ^ p n n u m 
Subiect £SJirnOre, *-l (Ph ^ 2 5 0 ppm , PCPi.s > 1 ppm 

File No. 7Q/g5H3 
Sheet 

Date 

Computed By 

Checked By 

4 =f 4 

M.\C 

.. hof?. .-finaf to+ci? volumes . need .. -to s u b t r a c t 
:Area.S_ .of . /̂ Cfis. * I ppm .+Haf A/tiu iortVnn -TO'i<xP 

- lead . a/UA/3 o-P. 250 ppm ; . . _ . . _ . . . . 

0.40 it 
O.CBJt 
o.io a 

i o/. o i? / c . . . . . 
. 0./3.SR 
, 0(U.H 
• 0.12 ft 

.. 0.13 iv .. 
±£±J±25£L 
; .33-04 * 1.00 it xiOOii^iQ^COCr * 13,22,1- CI - U^MCy ? 20,55S 

in jilocc 

;'• frof'-n pons.. I 2 6 , 8 / 4 ^onS 

^ 7 ^ ~ f - ^ s ° f P C b - > ; p p n n 
Also need -fo sub?roc- ^ r v S . . o f .PC'^s > 5 0 p p r n iho.f a / ' o 

it)A< 

0. 53 ; f t 
0,32 ft 
0, 7/ •/> . 

iC'C! LlCC: 

v ' A ' ! / -•-

cH:. .2.00 ppro. 

•- 7/00 <3G3 CY ' lit, C v ^ 4 4 2 tor. 
:'o pioce ' 

•fron-i po.C\0 3 2(oJ3nr + o n s 
_ 3 « . 2 * t o o -
25/^5 -Jons .: - ; , (1 , -, U y 6-OU pp/V1 
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HALEY & ALDRICH, INC. 
CALCULATIONS 

Client T\crfh Bros fimrl-hnrv Corp 
Pr°iect Q.mfi - Addendum 
subject £sf'ifrft4g. ^ 2 , (Ph>5Q[), P0B&> i n ) 

lOlSSidl File No. 

Sheet 

Date fO Plarrh vCK-
°<i 

Computed By H . 1C/ 

Checked By 

u—l— 

j 

O.Q5~x\L5ft* O.Olb fi 

ARea. 3 , 

O..0?-V0.3.ft • 0.091 H. 

ARP0O'4' 

"(5.31.^,5/6= 0-GQfi. 

Agfa "5. 

6). 35 x" 3. Of t . - /. 05 # . 

A s m 6 

'.'1-33, < 3.5'f£' -f.W f i . 

TcVai • fc.393 f i . * 100 f t * 100 ft 
Toioi - k3,930 CF /Qf 
TO\OM ' 3t3L,J- CY (t.Z bulki'm -fade 
ToiGJi = 2,%lCCy ({.A 4u(\< !dy\ 

TPHLI =• 3.^7? tons 

r o 

y a l r . u i a - r j o n o f PC?»fi ^ 50 fym /n i urr.fr: 

0. 75 fi O.Q<\ * 3.0 it 

0.33 x 3:011 0. W ii 

I. boo r u . 

Tot-Al - 3 . 2 3 ft, x IOO R . K_/OO f t , 
_ To+oP. ; 32 ,300 CF/O? ... 

. . T b ^ . - 1,1% C y . O . 2 ba-//0nn -feoW) 
" r - i - ° - 14,35 CY ^/,4 -ton^fr.J^ 
To-f&l .4 To4al - 20OQ inns 
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HALEY & ALDRICH, INC. CALCULATIONS 

Client ^otin Tiros . Sme 1-hnQ Pnf p. 
Pr°iecl CMS- AdfipnrJum 3 

S u b i e c t ~ £ s V i prVifo * 3 , ( P b > 5 D n ppm : P>CAs yiOppm) 

File NO. 70/85-43 
Sheet Q, _ of g 

Date iQfClarch '94 
Computed By M V \G 

Checked By ' 

+0.6.2.: x 3.0 f d - J.gC-f t . 
1 1 

. Afiea, ,2 
iao.g ?..v.5.ft.- o.jJ.ft. 

A tea. 3 
_i<0.P.g * i-Ofi- QJi'tL. 

.£.10 * hOfl. - 0. I f t 

0.09 \ 3.1ft 

Aftea L 
OJG> x _c?,5-fc 

0-IGifi 

OAOfi. 

.0.09* 4,0 H '- 0.3b {i 

QO?- * . / ,3 f t . : 0.091 ff. 

MEQJL 
O.09 * t O H . ^ 0.3^-/i. 

Area /o 
6.31 * 407rt. 34 f j . 

/Ugq /J _ 
O.dl x 5 . 0 f t - 0. St ff 

Agfa /3 ' 
4 4.3 ^3.0hr .i.a î ft. 

AtecLft : 

Q*7 *-/*5ft.s ^05ft. 

Tfcm /4 ' 
.0.49 *...3.0ffc* l.47fl.. 

ARra, AT 
3.02 x 4.0 f t *./<?. 32 f+. 

-1-

• - •• + 

4.«75f+-

Q. 09 > . i f-t - 6).00.9 /V. 

0.1! x I.Oft -• 0.7./ fiM 

TofAL ; 3fc>. Ski f t * /00f4 > /OOff. 

lo-iAL : 13k52, Cv (Llbuikinq /he 
ToioJ > IQ>"52Z C\Ajft>fi$> i Cyf 
TcAo-i E 2Z^3$ ton 3 

*0 
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HALEY & ALDRICH, INC. 
CALCULATIONS 

Client 'Vo\h 'Bros. Smcl-tina Coep. 
project CHS - Addendum 

7Q/85-43 
_3. 

File No. 

Sheet 

Date 10 March , c i 4 

of 

Computed By N \ i O 

Checked By v f v J 

_!Tp£. frocil ..torfoJ.^volumes .need Ho .Subtrccr. • . 
[QCeos.L o-f _ : PC&.s~.?\IO ppm . +kxt OAJU uiithi'n - *toic41 .. _ . . :. 

_-i£cacf ! ouaoS_^>:/L-500 ppr/7 • ... pcfi Artos .-*. . -
.-. - . - ,. ; . L - -- 1.05 /+• 

J ^wft 
f " 0-021(4-

- - } - - - - - 0 - 0 75" r"+ • • 

~t . . .. ..... . 1 0-QlLJt 
7 5 . 7 9 5 7 r //oo Vf x / c o f f - 5 1 ^ 3 0 07 -SMbCY " Z£!5 Cy •-3LC5 

\ ih place. 

'•\ -from!' paqe l\ " 3,977- -foMS .. .'..-' 
' ---rAi.Q5...JciiS 

• J •.37J /ons) o/- H^fe y 10 ppm . . . 

f©n< 

• ^ 

.Also, nff o' ... to., sabfroc- areas of PCSs > -:-/o pp/r-
^hat ar£ i/JiH),-n '-iv-'-M' ieca artoc of >5CC ppm 

"PC6 Ariel ' ".'.' 

_ 0.31 fi . " . . . : . 

..0.95 H * 100 H * 100 ft - 9,500 Ch -35fl'Cys412.Cy -- 59/font 

/• -Trorn paqo <& 22,935 tons 
,—53 / ^ n s , 
(22.. 3-^4 for?57 of Vo^f ' / ^ L T > 500 pp/n 

FOIL206828



HALEY & ALDRICH, INC. 
CALCULATIONS 

Client 

Project 

7lo1h Tims. Sme.l-h/Y) CM p. 
CHS- Addendum J 

S"biec E s W a ' f f / #7) (Pb ? 825 ppm _ TUBfi > ?Sf.r, 

Calcuia-hor. of PCti** ^ ?P5 ppm V o i „ m f 

l.Arra: ' : . . . . " 

Jjb.35T\ 3.0ft ' 1.05.-Ft. 

'To+cj'-. 'i.05 U * 100 fi x?OQf± 
To+cJ' 10.500 Cf. / 27 

. . . 7a^J^__3#L . rX 0,2. bulhm rocior) 
,Tb+fiL* 4(o±£y C/.4- -tens/rty.)_ 

. : rofa/ - G>53 TOOS 

Cfllrnln-hnn n-T PCfi<. > 5f) ppm VMuft^. 

File No. 

Sheet 

Date 

Computed By 

,Checked By 

70185-4?* 
1 «* 3 

1Z More IV <M 

N.IP. 
^ > J 

0.P4 - ).Oii. -o.ia a 
aa 

-0,o3_* 3.Oft 

Ac fa "3 
0.3S* 4 , o ^ i 

c-'; GO / ^ 

- 1.5 1 -C. 

ib-tcjp 
ToloJ 
Tot-al 

i o-ioJi 

3.23-f-t- x/co-f4 x / O o H . 
32, 30O O F / 27 ^ , 

M 3 6 Cy.C/./t +op^!c'yJ 
i 0 0 8 1-OfiS 
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HALEY & ALDRICH, INC. 
CALCULATIONS 

client 'Vioih TVas. Smelting Cofp. 
project CHS - A d d e n d u m J 

subject Ss-hma-rej - * M (Pb * 825 PPrn ?cffs> 2 5 ^ 

F"e NO. 70185-43 
Sheet 2_j of J3 

D̂e /z /Tbrch s 9^ 
Computed By f~j ^ 

Checked By 

{\aAtu\Q-hnr\ o-F Tn+oJ lend. ? %?^ ppm Ynium^:. 

AmU - . .. .-
_:0.62.* 3.0ffc= i,8G f t 

0.08* 1.5 f t - O.iP.f-fc 

Areola 
Q.3g A j.o-f-t ^ 0-38ft 

0 - / 0 x / , o / / "- O-iOi'L 

.Ar*a 5 . .. 
0-07; x 0.>,3/i -- o.ibl f/ 

O./fc x P. 5 ft ' 0.40 fi 

ML& T 

.0.09 * 4.Of-! -- 0 .3 ( * f i . 

om » / . 3 f t "- 0.09/f-l 

(3.09 ' 4.0 f i 0.5L ft 

A Ufa ;o 
0.3/ •• 4.0 fJ; - 1.21 ^ 

Mm. 
0.2 / .x 3-Of-i ' 0. SI f i 

0A5r 3.0-W- -l-3Ui 

hRpQ 13 '• 

.0.31 A /..5.-' .405-ft 

0.09 X . I -ft r .OOl . , 

Area lie 
0.«?6x 3.oft - 0.12 /T. 

AriA f f 
3.2.S' 4.0-rt -- i'3-0 -fi 

A Rio i?> 
2:zi x 3 . 5 

M ?iX lQ, 

:- 7 945 M 

. *7'. * / . O f t ^ ,11 f t 

7 3 / - ^ 31.30!/£ ,;oof-r * :oo fi 
Tcr,oJ; 312,0/0 C F / 2 7 -
"7o/o> //,55(* CY (j.Z bu/icnq-Fo 
Tbia.h '3,"56,7 CYC/,-3 fe/ss/'-Cv) 
-Th-lzl- 1^414 -tons ' ' 

O 
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HALEY & ALDRICH, INC. 
CALCULATIONS 

project CMS - Adclpnrium ^ 
ŝ ject 8 f i -hmaf6 ^ J 5 ^ A > g 2 5 p p r y i J Pflfts ?35ppoQ 

70/85-43 File No. 

Sheet 3 of ^ _ 

Computed By M J C / 

Checked By fyfy]/d 

TOR P7na7 -toicJ. vobj^m nud jo subtract-. 
0JHP& 0/ PCBs.y. So ppm .that, arc .coithin 
dvicU ...Uad oAiaS.. or 235.ppm, . . ; . . . . . . 

/asfi woo// x/oo-ri* roooocr /zi = 389 CY-'.^f cy 
in pla CL. 

•'• f rom pco.6 i . ^ 5 3 " ^ 5 . 
J - b53 ron$_ 

Q -Ions of PC6s ^2.5 pp^ 

CstS -fc> "*5 

/Wso need fo 5ucrtracJf o/\i.ojj of PC6 s > 50 ppm 

0..33-T4. . . . . . 
t 0.3SJ4 

0, i J f* * /00I+ */0Offc ; GJOO CF /Zl -• 225 Oy -" 27D £y - 3T ? +r>ri n piocc 

•'• fom poae i /9, 4/4 tons 

/gjD3U tons. Or roioJ U&d > Q25ppm 
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APPENDIX B 

TCLP Lead Eslimatc Cost Details 
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HALEY & ALDRICH, INC. 
CALCULATIONS 

C|ie"t 1?n-fh 'hros. Stot. Nina f W p . 
Pr°jecl CHS- Addfnrlu/ri ^ 
SubJ«* TP.i P g? mjfUa+/fln A£<?a<; 

toicU. 
Total 

T.o-icJ 
Trial 

V^uXtXX.X. XX'.'X _X~".!. - X . X i 

_ g ^ _ __.. - .r _._.. .. - .... . 

-L0..Q9 .XXoVf .t^.'OXoJ? ft .. . . 
i 

__o. (XL.*_i_.04t.-_:o...L0if 

_o../k_* ..a.-.s{i.'..o../ioU . . 

A^a3u!..L - . _ • 

/lira's? 

...0.93.x. 5.0/t; .-• UO f f 

0 . 0 9 A 5.6 41 • o . s t f-i-

>Wa 7o." . 

0. .1/ * v ^ . O f i -" ( .73 1 + 

X M -..3.5 f t -3.cf7. ^ 

T ^ L A I '-. 

70)8 S ' ^ 3 File No. 

Sheet 

Date ) 3 / P e r c h > c f r -

J of ^ 

Computed By tM Ji O 
Checked By $£*J 

I ! 

13.C,g _ 
73. 6'S f £ *'' CO f f MCo'{4-

*,> <i k C.V.Q.2.bulKinC, Ac 
51.0>35 .£•'•/ (\A +D6s/<lv) 
7,?8<? tons..* 

Ar 
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HALEY & ALDRICH, INC. 
CALCULATIONS 

Clien< "Rofh TVos. SmH-h'na ( V p . 
project CMS- A d d e n d u m J 

subject TCA P - I R p m g A m - f a - o n A f P s S 

FHe No. IMS^A. 
Sheet Q of J 

D̂ e is march }<?4 
Computed By / ^ J f 
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APPENDIX C 

Estimated Cost Detail Description for Excavation 
and Off-site Disposal 
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MEDIA: Soil - Worksheet 1 
REMEDIAL TECHNOLOGY: Excavation and Off-Site Disposal 

Activities/Work Items 

1. Mob/demob equipment. 

2. Excavate. 

3. Load andhaul(15,030cy/l6.5cytruck = 961 trips). 

4. Disposal feet. 

5. Backfill, compact, re-grade excavations. 

6. Repave excavated areas. 

7. Monitor source areas following remediation of excavated soils. 
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MEDIA: Soil - Worksheet 2 
REMEDIAL TECHNOLOGY: Excavation and O H - S i t e Disposal 

Unit Cost Estimates 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

Regulatory Requirements/Arrangements 

(Allowance) 

Mob/Demob 1.5 Cy Excavator 

Excavate 1.5 Cy Excavator 

Load 12,525 cy in place w/ 20% expan. 

Haul 16.5 Cy Dump trailer (20 mi round trip) 

Stabilize/Dispose >825 ppm Lead Soil 

(1.4ton/Cy) 

Stabilize/Dispose >50 ppm PCB Sail 

(1.4 1on/Cy) 

Pavement Removal 

Pavement Replacement 

Confirmation Sampling 

(x .15%QA/aC) 

Backfill 1.5 Cy hoe 

(granular fill) 

Compact in 1 ft. lifts (riding vibrating 

roller - 2 passes) 

Semi-annual Groundwater Monitoring 

8 wells 

Sample crew/sampling equipment 

2 @ 1 year @ 32 hrs. 

Validate 1 hr/sample 

Quantity 

1 

1 

12,525 

15,030 

15.030 

19.034 

Unit 

LS 

LS 

Cy 

Cy 

Cy 

Ton 

2.008 i Ton 
'• 

2.440 i Sy 
i 

2.440 J Sy 

170 Sample 

I 
12.525 ! Cy 

12.525; Cy 
j 

I 
16 ! Sample 

! 
i : 

! 

32 ; Hr. 

i > 

Unit Cost 

$35,000 

$1,500 

$2 

S6 

$12 

$225 

$275-$360 

$4 

$6 

$360 

$7 

$0.15 

$215 

| $70 

' 1 6 ! Hr. I $80 

Capital 

$35,000 

$1,500 

$25,050 

$90,180 

$180,360 

$4,282,650 

$522,200-722.880 

$9,760 

$14,640 

$61.200 

$87,675 

$1.878 

Subtotal $5,312,093 - $5,512,773 

Engineering (30%) $1,593,628 - $1,653,832 

Contingency (10%) $531,209 - $551,277 

Administration (10%) $531,209 - $551,277 

$7,968,140 - $8,269,159 

O & M 

S3.440 

S2.240 

$1,280 

$6,960 

$2,088 

$696 

$696 

$10,440 

•A^m 
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Net Present Value 

ALTERNATIVE: Excavation and Off-site Disposal 

Low End of Range 

Year 

1 
2 
3 
4 
5 

PROJEC 

Capital Cost 

7968140 
0 
0 
0 
0 

O & M 

10440 
10962 
11510 
12086 
12690 

Total Capital Cost: 
Total 0& M(pv): 

T NET PRESENT VALUE: 

O & M (pv) 

10440 
10245 
10053 
9865 
9681 

7968140 
50285 

$8,018,425 

Basis: Inflation @ 5% 
Cost of Money @ 7% 

OS 
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Net Present Value 

ALTERNATIVE: Excavation and Off-site Disposal 

High End of Range 

Year 

1 
2 
3 
4 
5 

Capital Cost 

8269159 
0 
0 
0 
0 

O & M 

10440 
10962 
11510 
12086 
12690 

Total Capital Cost: 
Total O&M (pv): 

O & M (pv) 

10440 
10245 
10053 
9865 
9681 

8269159 
50285 

PROJECT NET PRESENT VALUE: $8,319,444 

Basis: Inflation @ 5% 
Cost of Money @ 7% 

J& 
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APPENDIX D 

Estimated Cost Detail Description for 
Polysilicatc/Stabilization 

KQlh 
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MEDIA: Soil - Worksheet 1 
REMEDIAL TECHNOLOGY: Polysilicate Stabilization 

Activities/Work Items 

1. Mob/demob equipment. 

2. Excavate. 

3. Stabilize 21,042 tons. 

4. Haul stablized PCB soil >50 ppm for off-site disposal 

5. Backfill, compact, re-grade excavations. 

6. Repave excavated areas.. 

7. Monitor source areas following remediation of excavated soils. 
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MEDIA Soil - Worksheet 2 
REMEDIAL TECHNOLOGY: Polysilicate Stabilization 

Unit Cost Estimates 

Item Quantity Unit Unit Cost Capital O&M 

1. Regulatory Requirements 
(See attached for specific 
work items) 

2. Mobiiization/Site Improvement 
(See attached for specific 
work items) 

3. Operations 
(See attached for specific 
work items) 

4. Remediate > 5 0 p p m PCB Soil 
A. Load 1434 Cy (after stablized) 
B. Haul 16.5 Cy dump trailer 

(20 mi. round trip) 
C. Dispose of Soil 

5. Demobilization 
(See attached for specific 
work items) 

6. 6" Soil Clay Cap 
A. Backfill 
B. Compaction 

7. Semi—Annual Groundwater 
Monitoring 8 wells 

8. Sample Crew/Sampling Equip. 
2 @ 1 yr. @ 16hrs. 

9. Validate sample 
1 hr/sample 

21,042 

LS 

LS 

Ton 

$21,000-$54,000 

$61,000-$110,000 

$32-$56 

$21,000-$54,000 

$61,000-$110,000 

$673,344-1,178,352 

1,434 
1,434 

2,008 

1 

Cy 
Cy 

Ton 

LS 

$6 
$12 

$275-$360 

$57,400-$62,000 

$8,604 
$17,208 

$552,200-$722,880 ! 
i 

$57,400-$62,000 \ 

2,060 
2,060 

16 

32 

16 

Cy 
Cy 

Sample 

Hr. 

Hr. 

1.33 
0.55 

$215 

$70 

$80 

$2,739 
$1,133 

$3,440 I 

i 

$2,240 | 

$1,280 ! 

Subtotal 

Engineering (30%) 

Contingency (10%) 

Administration (10%) 

$1,394,628 - 2,156,916 $6,960 i 

$418,388 -

$139,462 -

$139,462 -

- 647.074 

- 215,691 

- 215,691 

$2,088 ' 

$696 j 

$696! 

$2,091,940 - 3.235,372 $10,440 

vbd:gmc) J5-43\poly 
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WORK ITEM BREAKDOWN 

Regulatory Requirements 

o Permitting 
o Remedial Action Work Plan 
o Health & Safety Plan 
o Treatability Study 
o Transportation Unit Closure Plan 
o Travel/Expenses 

Mobilization/Site Improvements 
o Treatment Equipment 

- Rubber-t ire loader 
- Track excavator 
- Track loader 
- Office Trailer 

o Operations personnel travel & expenses 
o Calibration of weight equipment 
o Site survey 
o Grading, berm construction 
o Execute Health & Safety Plan 
o Air Monitoring 
o Pre-project medical examinations 

Operations 
o Excavate 12,525 cy 
o Screening to 3/4 in. minus 
o Stockpile oversized material 
o Blending for treatment 
o Treatment 21,042 tons 
o Retreatment if necessary 
o Backfill of treated material 
o Compaction volume increase 0% to 15% 

Demobilization 
o Decontamination 
o Tea rd own 
o Loading/shipping 
o Packaging of waste 
o Closure certification 
o Survey 
o Physical exams 
o Closure report 
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Net Present Value 

ALTERNATIVE: Polysilicate Stabilization 
Low End of Range 

Year 

1 
2 
3 
4 
5 

Capital Cost 

2091940 
0 
0 
0 
0 

O & M 

10440 
10962 
11510 
12086 
12690 

Total Capital Cost: 
Total 0&M(pv): 

O & M (pv) 

10440 
10245 
10053 
9865 
9681 

2091940 
50285 

PROJECT NET PRESENT VALUE: $2,142,225 

Basis: Inflation @ 5% 
Cost of Money @ 7% 

^ 
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Net Present Value 

ALTERNATIVE: Polysilicate Stabilization 
High End of Range 

Year 

1 
2 
3 
4 
5 

PROJEC 

Capital Cost 

3235372 
0 
0 
0 
0 

O & M 

10440 
10962 
11510 
12086 
12690 

Total Capital Cost: 
Total 0&M(pv): 

T NET PRESENT VALUE: 

O & M (pv) 

10440 
10245 
10053 
9865 
9681 

3235372 
50285 

$3,285,657 

Basis: Inflation @ 5% 
Cost of Money @ 7% 

rOV 
FOIL206848



' 1 

AQK 

J 

FOIL206849




